Translational activity of N-methyl-D-aspartate receptor subunit NR1 mRNA in PC12 cells.
PC12 cells contain NR1 mRNA but lack significant expression of NR1 protein suggesting translational or posttranslational regulation. Translational activity of NR1 mRNA in PC12 cells was examined by sucrose gradient fractionation and by heterologous luciferase NR1 gene expression studies. The cosedimentation and association of NR1 mRNA with large polyribosomes (polysomes) confirmed the translatability of NR1 message in PC12 cells. Possible initiation and/or elongation defects during the translation of NR1 mRNAs were investigated by cyclohexamide treatment. The marked decline in the number of ribosomes associated with NR1 mRNA after prolonged exposure to cyclohexamide suggested that initiation was limiting translation of NR1 mRNA in PC12 cells. Consequently, the effect of the 5' and 3' untranslated regions (UTRs) on translation was examined using fusion constructs consisting of the luciferase coding region fused to either or both the 5' UTR and 3' UTR of NR1. The transfection of PC12 cells with the luciferase NR1-UTR fusion constructs revealed that the 3' UTR of NR1 had a significant inhibitory effect on luciferase expression. In contrast, the 5' UTR of NR1 had no inhibitory effect on mRNA translation in PC12 cells. The results from this study indicate that the translation of NR1 mRNA in PC12 cells may be impeded at initiation and this inhibition may be regulated at least in part through the 3' UTR of NR1.